In the present investigation, by making use of the familiar concept of neighborhoods of analytic and multivalent functions, we derive coefficient bounds and distortion inequalities, associated inclusion relations for the (n, δ)-neighborhoods of subclasses of analytic and multivalent functions with negative coefficients, which are defined by means of a certain nonhomogenous differential equation. Several special cases of the main results are mentioned.
Introduction, definitions and notations
Let T n ( p) denote the class of functions f Following the earlier investigations by Goodman [1] and Ruscheweyh [2] (see also [3] [4] [5] ), we define the (n, δ)-neighborhood of a function f (q) (z), when f (z) ∈ T n ( p), by where, and in what follows,
We denote by S * n ( p; γ ) and C n ( p; γ ) the classes of multivalently starlike functions of complex order γ in U and multivalently convex functions of complex order γ in U, respectively, where
Thus, by their definitions, we have
and
The well-known subclasses S * n (γ ) := S * n (1; γ ) and C n (γ ) := C n (1; γ ) were considered earlier by Nasr and Aouf [6] , and Wiatrowski [7] , respectively (see also a recent investigation by Srivastava et al. [8] and the references cited by them).
Finally, we denote by S q n, p (λ, β, γ ) the subclass of T n ( p) consisting of functions f (z) which satisfy the following inequality:
where
Recently, several authors studied the properties and charateristics of functions f (z) in the class S q n, p (λ, β, γ ), or in its various subclasses. See, for example, the papers cited in [9] [10] [11] [12] [13] [14] [15] . In addition, the neighborhoods of functions in the class S 0 n, p (λ, β, γ ) with p = 1 were investigated in [4] . Clearly, we have
The main object of the present investigation is to derive several coefficient bounds, distortion inequalities, and (n, δ)-neighborhoods of functions in the subclass K q n, p (λ, β, γ , µ) of the function class T n ( p), which consist of functions f (z) ∈ T n ( p) satisfying the following non-homogenous differential equation:
Coefficient bounds and distortion inequalities
We begin by proving the following result.
; p > q; p ∈ N; q ∈ N 0 . The result is sharp for the function f (z) given by
Proof. Let f (z) ∈ T n ( p) and F(z) be defined by (1.8). Suppose also that f (z) ∈ S q n, p (λ, β, γ ). Then, in conjunction with (1.9), (1.7) yields
or, equivalently,
Thus, by letting z → 1 -along the real axis, we arrive easily at the inequality in (2.1). Conversely, let (2.1) hold true and also let |z| = 1. From (1.7) to (1.9), we then find that
Hence, by the maximum modulus theorem, we have f (z) ∈ S q n, p (λ, β, γ ), which evidently completes the proof of Lemma 1.
Lemma 2. Let the function f (z) ∈ T n ( p) defined by (1.1) be in the class S q n, p (λ, β, γ ). Then
4)
Proof. By using Lemma 1, we find from (2.1) that
which immediately yields the first assertion (2.3) of Lemma 2. Next, by appealing to (2.1), we also have
Thus, in light of (2.3), the above inequality immediately yields
which implies the second assertion (2.4) of Lemma 2.
The distortion inequalities for functions in the class K q n, p (λ, β, γ ) are given by Theorem 1 below.
Proof. Suppose that a function f (z) ∈ T n ( p) is given by (1.1). Also let the function g(z) ∈ S q n, p (λ, β, γ , µ), occurring in the non-homogenous differential equation (1.10), be given as in the definitions (1.2) and (1.3) with, of course,
Then we readily find from (1.10) that
so that
Since g(z) ∈ S q n, p (λ, β, γ ), the first assertion (2.3) of Lemma 2 yields the following inequality:
From (2.10) and (2.11), we thus obtain
. (2.12)
We also note that
The assertion (2.6) of Theorem 1 follows at once from (2.12). The assertion (2.7) of Theorem 1 can be proven by similarly by applying (2.9) and (2.11) to (2.13).
By setting
in Theorem 1, we get the following result. 
